Alcohol misuse has been associated with negative consequences among HIV-positive patients. Data on real prevalence of risky alcohol consumption among the HIV-positive population in the UK are lacking. A cross-sectional questionnaire study using standardised validated instruments among HIV-positive (n = 227) and HIV-negative (n = 69) patients was performed. The prevalence of risky alcohol consumption (AUDIT) and associations with depressive symptoms (PHQ-9), problematic drug use (DUDIT), adherence to ART (CASE Adherence Index), sexual behaviour and demographic characteristics were assessed among both patient groups independently. A quarter (25.1%) of HIV-positive patients and 36.1% of HIV-negative patients reported risky alcohol consumption (AUDIT-score ≥ 8). In the multivariable analysis among HIV-positive patients depressive symptoms (p = 0.03) and problematic drug use (p = 0.007) were associated with risky alcohol consumption. Among HIV-negative patients these associations were not present. Risky alcohol consumption among HIV-positive patients is prevalent, and together with depressive symptoms and problematic drug use, may influence HIV-disease progression and patients' wellbeing.
Introduction
Risky alcohol consumption is a pattern of alcohol use that may cause physical or/and mental damage to health [1, 2] . The Alcohol Use Disorder Identification Test (AUDIT) is a validated, widely-used method of screening for levels of risky alcohol consumption [1] . Studies estimating the prevalence of risky alcohol consumption among HIV-positive individuals using the full AUDIT test [1, 3] are scarce. Previous studies estimating the prevalence of risky alcohol consumption among HIV-positive populations in the UK have commonly used a shorter AUDIT-C version (first three AUDIT questions only) [4] of the questionnaire defining individuals as risky alcohol consumers when scoring over varying thresholds [5, 6] .
Among different European cohorts of HIV-positive individuals, the prevalence of risky alcohol consumption has varied. Of 111 Irish HIV-positive individuals attending an inner-city HIV clinic 31% were so called AUDIT positive, reporting risky alcohol consumption (of these 4.5% drank on hazardous levels, 19% consumed on harmful levels and 7% reported likely alcohol dependency) [7] ; of 2340 French HIV positive individuals receiving highly active antiretroviral therapy (HAART) 27% scored more than 5 (> 4 for women) in the first three AUDIT questions (AUDIT-C) [8] and of 332 HIV-positive individuals attending an HIV clinic for routine care in the UK 50% scored 4 or more in the first 3 AUDIT questions indicating a risk for alcohol disorders [6] . In another study assessing recreational drug use, 65% of HIV-positive men who have sex with men (MSM) living in the UK scored 8 or more in a modified AUDIT-C questionnaire indicating harmful alcohol consumption [5] .
Alcohol misuse has been associated with negative consequences in HIV-positive patients, including lower antiretroviral medication adherence [9] and accelerated HIV disease progression [10] . Previous studies have shown a relationship between increased alcohol consumption, measured as a number of drinks per day, and increased levels of self-reported anxiety and stress symptoms among HIV-positive individuals [11] , as well as between alcohol use disorders and depression among HIV-negative individuals [12] . Alcohol consumption has also been associated with high risk sexual behaviours, such as unprotected sex among both populations [13, 14] .
In this era of HAART, HIV-positive patients are living longer with life expectancy near or at that of the HIV-negative population. At the present time, the older cohort of HIV-positive patients is experiencing aging and its related comorbidities, such as metabolic diseases, malignancies and cardiovascular disease, whereas the younger cohort will be aging into this in the next few decades. It has been shown that co-morbidities may be experienced at a higher rate in the HIV-positive population than among HIV-negative individuals [15, 16] , and that excessive alcohol use is associated with an increased risk of cardiovascular disease [17] and mortality in patients with metabolic syndromes [18] . All of which could create a population of HIV-positive patients with an increased risk of cardiovascular disease augmented further by risky alcohol consumption.
The aim of the present study was to estimate the prevalence of risky alcohol consumption, and associated health factors among HIV-positive and comparable HIV-negative patients attending a single urban HIV/sexual health clinic. To the best of our knowledge, no studies have used the full AUDIT questionnaire together with other validated standardised questionnaires of mental health, drug use and sexual behaviour to estimate the prevalence of risky alcohol consumption and associated health factors among HIV-positive individuals in the UK. Due to the lack of previous data the study had an exploratory nature. Estimating the prevalence of risky alcohol consumption in a sample of HIV-positive and comparable HIV-negative patients improves knowledge of the role of risky alcohol consumption on mental health, drug use, sexual behaviour and antiretroviral therapy (ART) adherence.
Methods
We conducted an anonymous cross-sectional self-administered pen-and-paper questionnaire study to adult (over the age of 18 years) HIV-positive patients and comparable HIVnegative patients attending for routine care in a single urban HIV/sexual health clinic in Central London. Between 15th May 2017 and 5th January 2018 all adult patients attending the clinic were invited to complete a voluntary questionnaire comprised of the following standardised and validated instruments: the Alcohol Use Disorder Identification Test (AUDIT) to estimate risky alcohol consumption [1] ; the Patient Health Questionnaire-9 (PHQ-9) to assess depressive symptoms [19] , the Drug Use Disorders Identification Test (DUDIT) to screen for problematic drug use [20] and The Centre for Adherence Support Evaluation (CASE) Adherence Index to assess adherence to ART among HIV-positive participants [21] . Data on demographic characteristics, smoking status and sexual behaviour in previous 3 months were also collected.
Data Collection
The clinic patients completed the questionnaires, with assistance from a trained clinical research assistant if requested. The participants returned the completed questionnaires to a designated mail box in the clinic waiting area. The data were entered and managed using REDCap electronic data capture tool hosted at University College London [22] . The data was analysed using STATA release 14 (StataCorp. 2015. Stata Statistical Software: Release 14. College Station, TX: Stata-Corp LP).
The study received a favourable opinion from the London -Bloomsbury Research Ethics Committee (Ref: 17/ LO/0331). As the questionnaire was anonymous and participation voluntary a written consent was not sought; completion of the survey denoted consent. No identifiable patient data were obtained or recorded. The questionnaire included information on support services relating to alcohol and drug use, should patients feel they required any additional help.
Confirmed by month and year of birth, no patients under the age of 18 years completed the survey. The patients most commonly attend the clinic bi-annually, and therefore to avoid patients completing the questionnaire repeatedly the recruitment was ceased after 8 months.
Demographic and Sexual Behaviour Data Collected
Demographic data collected included: gender, age (month and year of birth), employment status (employed/student or retired/not working), ethnicity (white or other) and smoking status (never/ex-smoker or smoking).
Sexual behaviour data included: gender of usual sexual partner/s (male/female/both), number of sexual partners in previous 3 months, condom-less sex in previous 3 months (yes/no), frequency of condom-less sex in previous 3 months, a diagnosis of sexually transmitted infection/s (STI) in previous 3 months (yes/no; if yes, name/s of STI/s), participation in Chemsex in previous 3 months ("used following drugs before or during sex; GHB/GBL, mephedrone, crystal meth, cocaine, ketamine and/or 'legal highs'") in previous 3 months and having had sex drunk in previous 3 months ("been very drunk before or during sex").
The Validated Questionnaire Instruments
The Alcohol Use Disorder Identification Test (AUDIT), developed by the World Health Organization (WHO), is a validated, widely-used method of screening for levels of risky alcohol consumption. The AUDIT is composed of ten items scored between 0 and 4, with higher scores indicating greater alcohol consumption and higher risk of alcohol-related problems. A total score from 0 to 40 is a sum of the individual item scores. The scores are generally converted to standard categories of sensible drinking (0-7), hazardous drinking (8) (9) (10) (11) (12) (13) (14) (15) , harmful drinking (16) (17) (18) (19) and likely alcohol dependency if the individual scores above 20 . Hazardous drinking is when adverse consequences of alcohol consumption have been increased, harmful drinking is affecting individual's physical and/or mental health, whereas an alcohol dependent person has given higher priority to drinking compared to other activities and is likely to experience increased tolerance and physical withdrawal upon discontinuation [1, 3] . Guided by previous research [7, 23, 24] , in this study we used an outcome measure of AUDIT score 8 or more to indicate risky alcohol consumption.
The Drug Use Disorders Identification Test (DUDIT) is a parallel instrument to AUDIT for identifying individuals with problematic drug use [20] . The DUDIT is composed of 11 items, scored between 0 and 4, with a total score of 44. As previously defined, we identified men and women with problematic drug use at a cut-off score of 6 or more and 2 or more respectively [20] .
The Patient Health Questionnaire-9 (PHQ-9) is composed of nine items related to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) diagnosis criteria for major depressive disorder [19] . A score between 0 ("not at all") and 3 ("nearly every day") is obtained according to a frequency of difficulty experienced in each item area relating to every-day activities. A total score of 0-27 is a sum of the individual item scores. Thresholds of 5, 10, 15, and 20 represent mild, moderate, moderately severe, and severe depressive symptoms, respectively [19] . In this study we defined moderate/severe depressive symptoms as a PHQ-9 score 10 or more.
The Centre for Adherence Support Evaluation (CASE) Adherence Index is a validated composite measure of selfreported antiretroviral therapy (ART) adherence among HIV-positive patients enquiring about feelings of difficulty to take ART and missed doses of ART. The CASE Adherence Index provides a total index according to individual responses; a score of more than 10 indicates good adherence, while a total score of 10 or less is related to poor adherence [21] . These cut-off points were also utilised in this study. Only participants currently receiving ART were invited to complete the CASE Adherence Index.
All variables derived from the standardised questionnaires (AUDIT; DUDIT; PHQ-9; CASE Adherence Index) were defined as indicated in the questionnaire manuals respectively. Questions, such as those relating to Chemsex participation [25] and other sexual behaviour [26] , were chosen due to their utilisation in previous studies and were defined as described in those studies.
Statistical Analysis
The main outcome, risky alcohol consumption was defined as AUDIT score 8 or more. Following from the study aim, statistical analyses were performed independently for HIVpositive and HIV-negative patients; alcohol consumption, health and sexual behaviour were not directly compared between the groups of patients.
Descriptive statistics [n (%)] on categorical variables were used to present demographic characteristics, health factors and patterns of alcohol consumption among both samples of patients. Mean age with standard deviations are presented (Tables 1, 2, 3).
In the univariate analyses, Chi squared tests were performed on categorical variables to look for associations between demographic and health factors and risky alcohol consumption separately among HIV-positive and HIV-negative samples. Proportions of risky alcohol consumers [n (%)], unadjusted odds ratios together with 95% confidence intervals (CI) and p values are presented ( Table 4 ). Logistic regression was used to assess the adjusted associations of depressive symptoms, problematic drug use, participation in Chemsex, poor adherence to ART (HIV-positive sample only), smoking status and STI diagnosis with risky alcohol consumption separately among HIV-positive and HIV-negative samples. The odds ratios were adjusted for all other variables associated with risky alcohol consumption in the (16) (17) (18) (19) 7 (3.1) 5 (7.2) Likely alcohol dependency (20-40) 9 (3.9) 0 (0) univariate analyses (p ≤ 0.10). Adjusted odds ratios together with 95% confidence intervals (CI) are presented and p value of ≤ 0.05 was considered significant (Table 4) . Those patients whose AUDIT data were missing or incomplete were excluded from the analysis (n = 35). For other instruments, the proportions of missing answers are reported. Demographic and health factors [n (%)] were compared between those patients who provided AUDIT data and those whose AUDIT data were incomplete or missing using the Chi squared test and unpaired t-test for comparing mean age. P value of ≤ 0.05 was considered significant (Table S1) .
Proportions of problematic drug use, Chemsex participation and risky alcohol consumption was further examined among all patients between individuals who reported no Chemsex participation or problematic drug use, who reported only one of these factors, and patients who reported both Chemsex participation and problematic drug use. Proportions [n (%)] and unadjusted odd ratios together with 95% CI and p values are presented for this analysis. P value of ≤ 0.05 was considered significant ( Table 5 ).
Results
Three hundred and thirty-one patients completed and returned the questionnaire during the eight months of recruitment. The AUDIT data were incomplete or missing for 35 patients (35/331; 10.6%). Therefore, data on 227 HIV-positive and 69 HIV-negative patients were included in the analysis (Table 1) . Those patients with incomplete or missing AUDIT data were more likely to be HIV-positive (p = 0.046), current smokers (p = 0.041) and have had three or more sexual partners in previous three months (p = 0.015) than patients with complete AUDIT data. Other variables were comparable (p > 0.05) ( Supplementary Table I ).
Population Characteristics
Population characteristics were similar in both patient groups. Majority of HIV-positive and HIV-negative patients were MSM (87% and 91%, respectively) from white ethnic backgrounds (77% and 70%, respectively) with a mean age (SD) of 46 (11) and 40 (10), respectively, and were either in full-time employment or students (84% and 88%, respectively) ( Table 1 ).
Health and Sexual Behaviour by HIV Status
The patient groups reported similar health behaviours. Depressive symptoms (PHQ-9 score ≥ 10), problematic drug use (DUDIT score men ≥ 6; women ≥ 2) and smoking were reported in 11% and 13%, 28% and 32% and 19% and 17% among HIV-positive and HIV-negative patients respectively. HIV-negative patients reported more high-risk sexual behaviours compared to HIV-positive patients; they reported more often three or more sexual partners (86% vs. 46%), more often unprotected sex (87% vs. 55%), higher rates of STI diagnoses (31% vs. 15%), participation in Chemsex (46% vs. 24%) and having had sex drunk (32% vs. 13%) compared to HIV-positive patients in the three months preceding the questionnaire ( Table 2) .
Majority (217/227; 96%) of HIV-positive patients reported currently receiving ART, of which 95% (206/217) reported their viral load being undetectable at last test. Seven patients reported having had detectable viral loads, and four patients were unsure (data not shown). Majority (88%) of HIV-positive patients adhered well to their ART (CASE Adherence Index score > 10) [21] (Table 2 ).
Risky Alcohol Consumption by HIV Status
Fifty-seven (25%) HIV-positive patients reported risky alcohol consumption, whereas 25 (36%) HIV-negative individuals reported drinking alcohol on risky levels. Among HIV-positive patients, 41 (18%) reported hazardous drinking, 7 (3%) individuals were drinking on harmful levels, and 9 (4%) participants were likely to be alcohol dependent. Among HIV-negative patients, 20 (29%) were drinking on hazardous levels and 5 (7%) patients reported harmful alcohol consumption. No potentially alcohol dependent individuals were identified among HIV-negative patients ( Table 3 ).
Factors Associated with Risky Alcohol Consumption by HIV Status
Among HIV-positive patients on univariate analyses there were no significant associations between risky alcohol consumption and gender, age, ethnicity, employment status, sexual orientation, number of sexual partners in the previous 3 months and unprotected sex (p > 0.10; data not shown). Presence of depressive symptoms (p < 0.001), problematic drug use (p < 0.001), Chemsex participation (p < 0.001), poor adherence to ART (p = 0.01) and smoking (p = 0.04) were associated with risky alcohol consumption among HIV-positive patients in univariate analyses. Depressive symptoms (p = 0.03) and problematic drug use (p = 0.007) remained significant in multivariate analysis after adjusting for all other variables associated with risky alcohol consumption in the univariate analysis (Table 4 ).
Among HIV-negative patients the presence of depressive symptoms and problematic drug use had borderline associations with risky alcohol consumption (p = 0.05 and p = 0.09, respectively) in univariate analyses. In multivariate analysis these associations diminished (Table 4 ). We considered that an interaction between Chemsex participation and problematic drug use may have existed and further examined this. Among all respondents, in a comparison to those patients who did not report either problematic drug use or Chemsex participation (n = 159), those patients who reported problematic drug use only (OR 5.38, CI 2.08-13.92, p = 0.001) or those who reported both behaviours (OR 4.55, CI 2.33-8.88, p < 0.001) were more likely to be drinking on risky levels (Table 5 ).
Discussion
In this study we found that among HIV-positive patients the prevalence of risky alcohol consumption was 25%, whereas among HIV-negative patients it was 36%. Similar prevalences have been reported in previous studies [7, 8, 23] , but the use of varied outcome instruments and inconsistent definitions of risky alcohol consumption have made the comparison of findings between these studies challenging [27] .
According to WHO, the total population (aged > 15 years) prevalence of alcohol use disorders in the UK in 2016 was 8.7%, whereas 1.4% of the adult British population were alcohol dependent [2] . A study assessing the effectiveness of screening and brief alcohol intervention in primary care settings in the UK found that 30.1% of 2991 patients reported risky alcohol consumption using the AUDIT questionnaire [23] . Among HIV-positive patients, Michel et al. (2010) found that 27% of 2340 French HIV-positive individuals reported harmful alcohol consumption using the shorter AUDIT-C questionnaire [8] , whereas in the UK, half (50%) of HIV-positive patients attending an urban HIV clinic for routine care scored 4 or more in the AUDIT-C questionnaire indicating harmful alcohol consumption [6] . By using the full AUDIT questionnaire, our study has provided useful novel data on patterns of alcohol consumption among HIVpositive patients and HIV-negative population.
In our study noticeable was that even though HIV-negative patients reported a higher prevalence of risky alcohol consumption, the pattern of alcohol use among HIV-positive patients was of higher risk; 4% of HIV-positive patients were likely to be alcohol dependent, whereas none of the HIVnegative patients reported likely alcohol dependency. High levels of risky drinking among HIV-positive patients have been reported previously. Surah et al. (2013) found a 31% prevalence of risky alcohol consumption (AUDIT score ≥ 8) in an Irish HIV-positive inner-city population; further examining the patterns of risky alcohol consumption 4.5% of their participants reported hazardous drinking, 19% were harmful drinkers and 7% reported likely alcohol dependency [7] . The corresponding figures in our study were 18.1%; 3.1% and 3.9% respectively. Gonzalez Baeza et al. reported a pattern of higher levels of risky and hazardous drinking, but lower levels of likely alcohol dependency among British patients participating in a study assessing cognitive performance among HIV-positive individuals; 36.3% of their participants reported risky alcohol consumption (AUDIT score ≥ 8), 29.5% were drinking on hazardous levels, 6.2% reported harmful alcohol consumption and 0.7% had likely alcohol dependency [28] .
In the multivariable analysis among HIV-positive patients only moderate or severe depressive symptoms and problematic drug use were associated with risky alcohol consumption. These associations were not detected among HIV-negative patients in the multivariable analysis. Eleven percent of HIV-positive patients reported moderate or severe depressive symptoms when measured using the PHQ-9 questionnaire. Previous studies utilising the PHQ-9 questionnaire have reported higher prevalences of depression among HIV-positive patients compared to our study, ranging from 14.5 to 27% [29] [30] [31] . Sociodemographic characteristics of our patients may in part explain the disparities in findings. Increased depressive symptoms among HIV-positive patients have been associated with female gender, low socioeconomic status and younger age [30, 31] , whereas majority of our patients were men, in full-time employment or students and had a mean age of 46 years. However, the association between moderate or severe depressive symptoms and risky alcohol consumption found in this study highlights the importance to screen for lower levels of alcohol consumption among HIV-positive patients, as the majority of our patients who reported risky alcohol consumption were consuming on hazardous levels. The association between increased alcohol consumption and depressive symptoms is well established in research among the general population [12] , whereas among HIVpositive patients, even though increased alcohol consumption and mood disorder are both prevalent, they are less often studied together [27] . Although our study's cross-sectional design prevents us from examining the potential causal relationship between depressive symptoms and risky alcohol consumption among HIV-positive individuals, previous studies have highlighted factors such as psychosocial burden relating to having a life-long illness and experiences of social stigma, which may lead to risk behaviours such as increased alcohol consumption [32] . Co-occurrence of risky alcohol consumption and depression may affect adherence to ART, HIV disease progression, as well as the individual's experience of living with HIV. Studies assessing substance use and depressive symptoms among HIV-positive patients have commonly focused on drug use [27] .
Almost a quarter (24.1%) of HIV-positive patients and 45.6% of HIV-negative patients reported having participated in Chemsex in previous 3 months. As a comparison, a previous study on Chemsex participation among HIV-positive individuals reported a prevalence of 29.5%, and found no association between binge drinking and sexualized drug use [25] . Among HIV-positive patients in our study, Chemsex participation was associated with risky alcohol consumption in the univariate analysis, but after adjusting for other variables associated with risky alcohol consumption in the multivariate analysis, the significance of Chemsex participation diminished. In contrast, problematic drug use remained significant in the multivariate analysis.
Pufall et al. reported an independent association between Chemsex participation and recreational drug use, whereas frequency of binge drinking was not associated with Chemsex participation in their sample [25] . Similarly, in our study among all patients the association with risky alcohol consumption was strongest among those patients who reported problematic drug use only and Chemsex participation together with problematic drug use. Important is to note that in our study Chemsex participation and problematic drug use were not entirely independent variables; if the patient had participated in Chemsex in the previous 3 months and therefore reported using drugs, they were more likely to score above the defined threshold of problematic drug use in the DUDIT questionnaire. We are unable to determine whether those patients who reported Chemsex participation and problematic drug use also used drugs outside the Chemsex context, but rather that these two variables were associated. Small stratum numbers (n < 10) need to be noted in the interpretation of these results.
An advantage to our study was that the questionnaire was composed of standardised and validated instruments supporting repeatability and allowing direct comparisons to previous studies utilising the same instruments among both HIV-positive and HIV-negative populations. In addition, we aimed to recruit individuals with and without HIV-infection in order to estimate the prevalence of risky alcohol consumption and other health factors among both patient populations. The HIV-negative comparison group was recruited from associated sexual health clinic, they had similar demographic characteristics to that of the HIVpositive individuals, reported high risk sexual behaviours and therefore were at increased risk of acquiring the infection. Thus, a more comparable patient population than a general population sample would have yielded.
As a limitation, due to the nature of the recruitment strategy we were unable to record sociodemographic or general information of the clinic attendees who declined to complete the survey, and the study sample was self-selected. When attending the clinic those patients with increased alcohol or drug use, or depressive symptoms might have been less willing to take part in additional activities not directly related to their routine care, and therefore less likely to contribute data. This might in part explain the lower levels of depressive symptoms reported by our patients compared to other similar populations, as discussed above. In addition, a patient might have attended the clinic more than once during the 8 months of recruitment and therefore be invited to complete the questionnaire repeatedly. However, as the recruitment period was relatively short it was considered unlikely that patients did not recall already participating or were willing to participate repeatedly.
As a conclusion, this study has provided important novel data on the prevalence of risky alcohol consumption and associated health factors among HIV-positive and comparable HIV-negative patients using standardised and validated instruments. A quarter (25.1%) of our HIV-positive patients and 36.2% of HIV-negative patients reported risky alcohol consumption. Due to the lack of previous data, this study had an exploratory nature. Our findings highlight the need for further research, especially on associations between and impact of co-occurring risky alcohol consumption, depressive symptoms and problematic drug use among HIV-positive individuals.
